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ABSTRACT : PROBLEM TO BE SOLVED: To provide a double-gate FET device capable of solving 
floating body effect and improving characteristics of the device, and to provide a 
manufacturing method of the same. 

SOLUTION: An active region 4, which is a single-crystal silicon of fence-like shape, is 
formed on a bulk silicon board 2b; a second oxidized film 10 is formed from the upper 
surface of the bulk silicon substrate 2b to a regular height of the active region 4; a gate 
oxidized film 12 is formed on both sidewalls of the active region 4 formed on the second 
oxidized film 10; a first oxidized film 6, having a thickness greater than that of the gate 
oxidized film 12, is formed on the upper surface of the active region 4; a gate 16 is formed 
on the first and second oxidized films 6 and 10; a source and a drain are formed on both 
sides of the active region 4, except the active region 4 that overlaps with the gate 16; and 
a contact region (46) and a metal layer (48) are formed at a contact portion of the source, 
drain, and gate. 
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SBI#8i«3*l4 £ HHS^flUtT* 

& . s?* y- Ammv&£. h u ymxzfrKt o 
Jtio*^£X*#£> 125 btc^-rj: a izmnsm 

•r. 

[0027] F ET*?0)V-*Xtf > 

JUlStC *f ftaiKWx * 5^ >l Jl 1 8 £ l&fi £ -£ & & 
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<rffi$. £ TtcZhX n& to i -f £ , +■* y*n<r> h'- 
Ky/ (~1 0 li: cnr s > KitU 7*-M 6**1 O 28 
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r ^ t- < 7m* 4 ^)ffiSMat<±^®(c> 'j3> //istti 

L . 'UL*n=?b LXMtRW^ V9*i>\iim \ 8$r^ 
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iGe. ^JS^bG e . -+f \) i, V 3 y . ,+f !J SiGe 
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■fht^X'hh, m 2 is/LSI i o ( o n 

m ) izitztz . y-xatf hu< >it^$*^±^r 

(C. OS 0 0 nrn— 5 0 n m<7MWzt& b 

Jfp$(|-r ^ .b l> . RWt: . $ £ 
T^C. Oi 1 ). On m— 5 0 n inOffiBd-r-S fc . 

[003 0] 05 <a) IZ&KX. »xe?#>t 
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b, y-H6t (V— X&tfKW >0) T77-47 

m&4 b &&m-t ^nmztmfmmmm^tt. mo 
>mmb y- i- 1 ^3 yumim^t ixm 

Hm^^^^i^xUMl 8Sr5 nm— 1 0 0nm(0gl 
O^IS (HI) £T'j&g3-££. -r?»i:. SIRWxe 
^ # is+A-m i s **y -xstx K -f yuc t f&M 
L „ liaj L^r^'J y'J3 > X(i SiGe ^V- M 6 iz 
t f&fki-Z , y-*SX* H I- -f > ^t*tce!t^ tJtSlRW 

[003 1] 06{i04 ( a ) tz^rffl!3t*W!-7&*: 

777-H7m.m$:mm-t&tz#>cDi>cr>x'& t ). <b) 

(± 7'- M 6 5r*3i-r S f,:^^ t coX'Jb ( c ) ti V 
— x. Hl^^f yiRt^'y— K^3^; h<r)tz#xr>z\ y 
9 7 h^4 6 $-^L . ( d ) {iffilt0^c7)^Sa4 

*• ^-r, , ±a» L^hfco, -^s® 4 s t »«"r ^» 

3>^^h^46*rj7r-^ 7MJ*4 <7)(@X<i 7'- 1- 
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1 67>*S ( > ) X ')*§ < "T^ C k lz£ 

») . 3 > * * h ffiJJtr - k * , 

i o o 3 2 ] H7 ti04 f.mwm-z'crwmmRv** \ > 

07(a) te®4 <»&WET'<7)¥ffimX'h 0 . ( b ) It 
( a ) CfcH-S^AA' (*^FJT|*i) T'^Bfrffia: . 
< c Hi ( a > (Cfctt^^ff B B • ( SiS^ ) X'<?M 

JBt=*ir$ii^3 777 b««c4 6Ji£®/l4 8 k 7*7 
x * y$.i£4 C»WiifcV-AStf K W > k $r«m 

i o o 3 3 ] as itm 5 mmmx'fwmm&tfj- ■*• > 
*• *»Cs<,z t mwirmztyw i tz isf wmx*$> & , 

as (a) itm5 ?>$\WfflX'<rH¥-MfflX'$> 9 . ( b ) (i 
( a ) iZtilf&fz&A A * ( TkT^TlSl ) T'OBJrffi* , 
( c ) ti ( a ) tcfctt B B • ( *T^r*l ) T7)»T 
(d) (i ( a) IZ&rt ZXftC C ' (Si£:frfa) 

Srjuitar. r^f ^ y««4 »«aj LfciwiacsiRW 
«i t? 7 * > ■<* >m i s it r 7 t < ymm 4 vmmsLtz 

ifx-% < . r 7-f 4 7'ii$4 ^±«ffitc i>BJc*^i±-5» w 
k •& , y-^aif kw >m«sti . T7?<t-rm 

i£4 {to+*y±M§») fcH&D, S*R6*»xt*^4f> 
a-;H1 1 8<?5»rttt J: 0 . 4I#J!£<&&7)^*y£!A; 
( V-^Jftifc&tf K W >SSl) £ffi<T*&. ( a ) 
?>m±#$:±i£. Ti&izm*Zi\K3>i?7hm&4 6 
kt±W *7- >48tT?f ^ 7^4 KJfJjfc^il*: V 

-x&tXKuw yz^miizmwi-f&wz&frixh. vj. 

~Tcr>W8Mz& Wt (i . *ftW<r>mm?>+ a- >*iVtflB&L 

-r. wE , /-*RtfKw>-*i. y-hkSSr&T^y 

7"fSJ?SSr^< T7tty 7M^Mffi!ltc. y-hkg£ 

[00 343 (g 1 HtSfll) i9li*^Wg 1 HS6<?y 
Ccfc 0 FET«?<o*^-f1ta**H-r&iaSr^-rBr 

? (Chenical Mechanical Polishing) (J^TCM 

p ) 1 x*%tmz x&FE rm^mm-h 
xmi-^jtmmx^-r, mm (a-) it. xii?-, » 3 

> mWL 2 b C JB 1 SffLJt 6 ft ?fM l . 1- 7 v <^ - - > 7' 
ZfT-ttc®. mimtm6b><H-7> 'Jnymfe2 b7) 

> '.i 3 > k L t«7)5r^-r. :iOISCfct't . 

> fflfJ7 4 y ( F i n ) </U7 > 'J3> 
2 b Ci«a$ii4 7?f * 7MJS4 k ^^T^BK$n 



I , Z 7)^ . £5 1 BS -ft)R 6 7)1?: 5 { i 0 . 3 11 in - 2 0 0 
nmtA 1 ). 7;f < ypflJ<M.?>iSji-J±l 0nm-10 

0 0 n mT'J!) . 4S(£ 4 n m - 1 U U n lu-C'.fj^ , 

[ o o 3 5 j mm ( b ) it. '.:■>> x-mfcztififfiMiz 

W52K(LJI 10*20n m - 1 0 0 0 n m^>V${=. » 

1 L < 2 0 n 8 0 0 n m 7>1S $ iZBtfi I. CMP 

izx *)&m itzmm^^i- «<.->«. < b > 

it7*dH2iSfU8t 1 0 2r 1 0 n m - 3 0 0 nm^>JVSlCie 
T 7 t- 4 rWM 4 7)^ $ i i 5 1 1 in - 3 0 0 n n. k . 

(d) it. mtfLZtLtz-r?r < 7ia:i*4ic7'-hi$ftK 

123:0. 5 n m- 1 0 n m7>l£ $ (C^S^KBSr 

yni-, y-hm-itmi 2&BdL-s-m. m&ifzTtT 

f^. 2*XtiTypcf > 7)^ffl5v-C'T^- !J > 7'2t?t:' i 

L D x 'J 3 > ( P * X(i n ' K - K > 7* ) . S i G e 
( P + XJ4n* H-t'> 7') X(*frB£invvCJ|£jBjA 
L , * Ml 7 7"7 7 4 ( I'hot ol i t lK>s:rai*y ) t <t 0 y- 
M 6*^lS-r-S», -r^fA. ?i®iCjSl[7)|gfUi$r^ 

mmM-rz, . -e lt . a > ^ ^ i-m*4 6 o/^^t)^ 
h »j y y 7 7 ^ f> . y -7..st< h l. o k cma^jc 

7"^7 ^ (zJ: 0^«E^2rBBlcf *. 
[0036] (aS2HJfel?iJ) 12 1 0U*^HB7)^2*JS 
«CJ: 0 F E T*ff)-i<f >r «Sit5r*S^-sxS$:^-r 

y zgm^&fzfrcr>M2mfomi*'ti&x\ cmp 

)V 7 > 'J 3 > Sl£ 2bi:7?f^ yffi«c 4 leg 1 Kftl^ 
6kM-ftflgl4Sr0«L. t 7a^--> 7$:ff 

. ». is i BS^fcl»6 kMfbli 1 4 . * ix > >J a y*-&m 

L^t7)$-^-r, MfLJKl 4{4CMP7)X •yfxf-y^ 
-tLXmVibtl. Z&mZltl 0nm-2 0 0nmt' 

ffl7)7 -< y ( F i n ) ^'T 7x 4 7'P.«{4 k^*TlgBS: 
miKftJK67)li[${i0. 5 nm-2 
00nm-C"£>9. 7?f^ri^t4f)S*(il Onm- 
1 0 0 0 n mtfeS , ( b ) <i. ( a ) T»ft$ilfc» 

it(C^2K-ftJR 10S:20nm-1000n m7)J?$ 

{C. 3jf4L<<42 0nm~8 0 0nm7)lf$(Z^L. 

CMPfcJ: OJE^Jt^BJlBD*'^. 
[00 37] RIBB <c ) (i. (b)T«$il^2K 

fLffit 1 0 *r 1 0 n m~ 3 0 0 n mtf>WS fciriffl U^BrH 
JS^. jH2K-(URl 0±(cli^(c3^aJL^T7 

( d ) it. m&LZi\tzT7y-4 rm&4izy- h&um 

12*0. 5nm-l 0 nm(7)&ZlZf&.Jk%-£tz&im*: 
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y- MwtK 1 2 tis run 1 4 zm£ i 

&ZitZZbi>X'$&, y-hWtimi 2 5-ffM-fft' 

X) . itf'J S i G e ( P'XJin* K-tf> T") 
ti^fftL. * h (J 7 4 (Ci 0 y- hi 6 £ft 

ft, zix, 3>.^;MS4 6w^*i-'jy/7 
[oo3s] (msmmM) m i i i^xm^ff 3nn 

fflrM2T'£>ft, ;:t(i. jMiRe*JXb-fi!cft^cJ:')^ 
v*;t-i»*LT*a-*-*±KXSSr*-r. |3]I1< a) 
(i. A*-* i' 'J 3 >S&2 b 20nm-1000 
nm<7>fr?2g?fLlBll 0£JEJj£L 1rJ>*9——-y7 <-h 

QZ&mitzi>?)$:7F?, SrS2BtftJBIl OX'?)i£ 
m£ix*zmi4 n m- 1 0 0 nmt'fc 0 . 1 0 n 

m~1000nrat*S. JHBSiufc— SOKftlB? h W 
> ^-iOJSCStiJ L AA ?y'J3 >*« 2 b «7j > 'J 3 > 

wMiVfkt. Mftw>^Vf&mmx'mMKci&zcr>mtR 

Wtt?*i,x>l!E$&&Z-£X®ttV>77T>i7'im 
4 Zmtil-tZ , miT9 -r 4 7m&4 ±IZ0. 5nm- 
200nm<7)iSlBKt:JBt6£7Bi£U ^iClOnm 
~2 0 0nm<7)gfU8l4£«*j£-$-£. CMPX(ilS5t 
**M=J: 0 . SYtH 1 4 £fill&frJBI6 SigWS^ 
JdiiJ-f ft t , ( b ) iztfctX o 3rl8rffi£ *Tf ft .1 t icfc 
ft. 

[0 03 9] Hia <c) ii, S2K-ftMl O^lOnm 
-3 0 0nm£0^§tCie^JL^IIfrffl$-^-r<. t£A. H2 
i£ifci£ 1 0±t,zmtH LtzT? r 4 7Mt&4 cO&Zlt 5 n 
m- 3 00nm!:55rS. ( d ) Ji. J£jjJt$fl*:T7-f 4 

rm&4 izy- h mm 1 2 *B5t*s -fr^affm sr^-r. 
y-hmm 1 2«s<t« 1 4 *w*L3tatcj«fts* 
y-Mwtm 2 m. 

L tzT 7n- 4 r««4<0flMtt*»JM: L . sfcfTXWc i 
0(d) <c5?tfc<04;H— T**. 
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-A- 2 S <7)\8L%!m$m X IX 

±Slxes-*-r. [510 ( a > t-^-TJ: i t . -J-y* I- 'J 
V/57< ( -**y ^< — h 'L -»M XfiO* h'JV/77<) 
t= «t 07?f^ r»*4 HI«Utl. 0 . 5 n m 
-200nm<OMli§ftJS6^Ul£L. ^±C«* 1 
0nni~2 0 0nm£OSftKl 4 5-fML, ZblZ^tO 
±IZWZ 5nm-500n 3 KOS 2 0 ^rff^^-T 

*3»fU82 6. mimi 4. ^i»ftsi6a^^ 
nmmm&tfnbtiz ... wmzixtzm- 4 ^4 mm 

wMZii 1 On 1 0 0 0 n m t =CrS <t f) t:^"-5> . <I 
y y rSHUi 2 2 r 1 n m~ 5 0 n rn 
<QW$lZ&m, I . <f «±tKftl»±B2-ftil 2 4 * 5 n 
ra-lOOn ms7>J?S (cf Jfft-T ft . 
i\J&2 6& 5nm-5 0 0 nmAfftfl^MU 

iift , r^f-< 7m.i&4cDnmmb±.&mii&mw& 

6. 2 0, 2 2. 2 6i:Sfl:)Kl 4. 24T'5?0H4n 
T 0 . ttoaMHi^/i,? 'J 3 > S«[ 2 b <7j£^ 'J 3 > 

t T ^ft , ; > « tSL 2 b cry i, V a > 
3 0 n rn- 3 0 0 n m c7)J?g (=«#ttAiH'£ ^ - 
(b) ^BfjfiflfiBfc^r*. 

[004 1 ] &mm2o. 22. 2 6zmm 
mz-kmt ft tmm (c) cox-j iz%h,. z<vttmx\ 

y 4 ->l KBKrJBS2 8 1 3 O n rn~ 5 0 0 n m&mZIZ 
fi£*$Ht, m<m 14.24 iffti-tl ( d ) «0 J: 

mm Ltzwv&T 4 rmm4 5 n m- 3 0 

Onmfcfr*. (d) li. TBfi!t$^T^7 i ^7 , ^4 

•ftR 1 2 SrJFM-f ftM . ^tH LtzT9-T4 7ffl&4 <om 
SritML, 5feffX^tcJ:fta«5:|^-rft^A6. « 

MXSI4S9 ( d ) . mi 0 ( d ) X\±m 11 ( d ) (C 

[0042] < m 5mmm > a 1 3«**aj<oii5 it* 
ffldzx *)fe Tmwx? 4 turn £^i-rftxii*-?F-r 

BfiBBrc**. i^-CJi. X^— 9-3 OOMt^tJI 

1 2i;{i. X^-t3 0 JiKtiftf W^JKrS. 
SI 3 (a) f2^-TJ:5tC. -7- y^h'J Vfyy 4\,Z& 

V7?T4 7'm&4*:m&Litzrik.wzo. 5 nm-2 

0 0 n mWJf? 1 KftlS 6 *ffML . *0>±izBZ 1 0 n 
m~2 0 0nm^afL^14$rfBfi!tL. ^0±Clf $ 5 
nm-5 0 0nm^H3i?fl:lS2 0$:fKfi!t-rft< ^3IS 

ftH2 o . 2-ruR 1 4 . m i Brftmeaix/^^ > ^ 

>£*R2 b«y 'J 3 ^*<E*J-r* t . ( a ) iOffirffi^it 
^'ft^ft. %m*i\t277n-4 7ffi&4cr)m-£l± \ 0 
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nm-lOOOn in b^ZJ:'jiZ-f& ... Z <7.ytimX' . M 
t >.'< •/ 7 T&\tM 2 2*1 n m— 2 0 n m£0J5$(CfM 
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<7)If* tC^K-T & . X^— ^ 3 0 ^HT-* - 0 i> 
>) 3 > -XttftMB* 0 3 >~' 5 n m- 5 0 0 n m<?>m* 
izBfSL L . *#ttlfc**a!l£ « ^ t . X^—r 3 0 
rttSil*. ZVmmiZ (b) tc^ft. tf>.X<*— fr3 0 
(Hi 3(b)) b?^—*tmm26 (HI 2 
(b) ) \tt<rto1ltm&*l>. 
[ 0 0 4 3 3 HI 3 (b) (Cijrf J: 3 fc. X^-t3 0 

l»>3>#*. ^ftti. 012 (b) {c^Tii. X^— 
<L8£ 2 6 *• A^'J-T & b * . K fLB&jtfflfi ftJR 2 4 ?>T(c 
&3>'<y 7 riSft^2 2 #Js#J $ i l . Wf&Z) 7 4 - ilV 
mm 2 8 tfMfcftCJBir '^SrStif Wt. ^;>i*i?*- 

0 a h'-tr> 7$ft& ;i 01 
3 ( b ) JtaSL/t^^— 9"3 Ot n'n 7> 'J 
3 > 2 b Sr&^iJ-f > 'J 3 > 3 0 n 3 0 

o n mnmz izmim&mi- ht. ( c ) ^mmmm^ 

rn~5 0 Onm^S t6it:K£-t^ g-ffcjgll 4 . 2 4 £ 

[0044]^. 7 -f -/U KBWtM2 80±*CS6aj 
LtzWtCr?T4 7*««4^)*S« 5nm-300nm 

£ . ( d ) t± s ®Eg$ ft/* T7y ^ n«4 te y- 

MWfcKl 2 Affirm 7*-MBMfcKl 

2^mftt^m. 7 t~ 4 7m.t&4<7>mM%m 

mti. ?tfiJLmz£h®.m*:mtt&*:#>, mmit 

HM9 (d),HlO(d),Hll <dK Ximi 

2 (d ) (2^-ri,tfOi:(p)— T'^S. 

C 0 0 4 5 ] *f^1^£*J*^tfJaT<Z>i: 

9T"£& . *&BJUZ{%& ^^J.^'- F E T*?li, 

v <tl -7 > Va> m&b . K/*/l^ ^ 'J 3 >SfiKfcjgg££ 
ft . ; ^7 > V a ymm^±0Mizm^B'> V 3 > •c-Jg 
fi)t$ft*:*I#tf)y7y >r rfSteii , mft'OV? >'J3> 

wfon±j$mi)^mtiT77- 4 7&m<n-imz * x-b 
f£2titzm2Miimt. mm2Mim±.£omiiT7T-4 

W&ZtdzM 1 KffcJ^i: . mrie^ 1 a^2KftJR±fc: 
#«3 ft* y- h 4: . h i: S=5r * mffer 7 f- 4 

7&&*m<mZT 7^ < 7*m®<?MMlz&B&.*ivtz 

> t . friev-T.. k u >aif y- 

[0046] *fmiCffi& ^7*71 r- bFE T*fT 
<i. mi-r?T4 rW&MWA nm—100nmf* 



Tli . boIE7*7 -r ^ 7«i;j*:' > wie </l-7 zs \)a>& 
^i50±*ffi/^6C.)S$ 1 0 n in - 1 0 0 0 n mX'fo& 

z t £im t , *itmzmz, yrn y- h f e rm 
Tx-it ,miT7 : T4 7~m&? *m3fe 2 s§ itm^±mm 

*»4>COS$*«5 nm- 3 0 0 n mX'$>&Z t ^WBSLt^t 

h, i&tmzfa&jryivr- v v e T*^Ttt, Miey 

- M*ftK0)JP$« 0 . 5 ii in - 1 0 n wxXh 0 . mTfe 
.IS 1 if /LJ!<?:>Ii: S <i 0 . 5 n m -20 0 n m X'$> &Z£ 

s-WNSt-r *. y- bFE rm^x- 

It . mieU 2 BT ffcj&? ) Jf $ *« 2 0 n m - S 0 0 n m ■<:-& 
S w t ^r#BJ t -th . *^BJJ(;(* ^ ry^ y- h F E T 

. Buie^s^ £ s n > 77 h mm& r 7 

[0047] *^(Zf$ Z, 7'7>i Y— f-FE T3R-?"C 

a. miv-zRi'FV'Oii. y- b tnti:hT7+ 

4 7mt£$:f&<T7 : r4 7'WM?:>mMiz. y-btSS. 
&WB1£X*Bf8LZittiMVin'iJLt: 7*i, v>l-m*:litg:$ 

tttoxfoz z t zimt -r *. *%mzfahy-7')v 

y- bFE rm^X'ii . HuIfiM^fl'JX t'7 *i-"riim 

ii. mi-y- h*io 2,i c m-n:).±.x' k— tr> 7"zntz 
VLmx&ixmit 1 , y- 1- omitittfT? y ^ j: 

T 7 y >f 7 - ®i^ffflM(cisai L > 'J 3 > *-S?-4: LTt: 
FFETfftli, mriSM^Wxf7dfv-v-/l.iS<i. Iff 

ley- h tjfeSMSrfgjs l . ^ <?>mmow- ? t iuie^ 
2K<tji±tc^ajL7tr7y 4 7w&<mztztf&n& 
&ml.t7t4 ymmt y- h 3&«3ai-r*ftar*»< 

HJti L/iT 7 y ^ 7*^<7)^ Dayt y— h u ij 
^vtcWrh ltzi>cr)X'$>ZZb$:tmt^Z>. *^hj 

tciss 7*7*^y- hFE Tm??i±. Mes^x t-y 

e , m*£H,G e , > 'J 3 >$.1f#iJ S i G e 
^iHfR $ ft ^» —oLXk X'$> h Z t inBt-ft, 

[ 0 0 4 8 J *^|BB(C y 77P y- h F E 
ii. MsiT77-4 7m.mizB&LZiiZ> V-XRV H 
vcr>rz#>cn K-t>7V)}f ^2KftlK^±a 

-r s . *^bj(c i^s y7Vi y~ h f e t*pc 

li. luieT7y-f 7***t:^*Sft*y-^atjrHU-f 
v<ntz#><r> f-vyfcoigfegtztf, m2mtm^>±m 

ffiZmmiZ IX . KTfe'OU'7 yl^iC Onm- 
5 0 n mT-^l, ^ ar^©t f S . *^iC^*yy;l. 

y- h f e Tj^-c-ii . uner 7 y fm&cmtf^ti 

7is >j3ymmz}&< ^*i5t'^2B!ftJif^-C-7c& < L 

xb&zt mm i&mzfa s y y- h f 
e Tm=Fxit , msi-r 7^-4 ymmt . ±»*o«j4^ns 

< . TSU?;>«I{i±£ ^ < $ ^T-Ji * ; b $m®b i~ 



BNSDOCID: <JP 2003796051 A I > 



(t!0))03-29S051 ( P 2 0 0 3 -HUSS 



[0049] Y- V F E TSFFtfiB 

> s«f)±«i** r«»^>-^K $ £ ~-as 2 

»fk§R$**i-*iek - miE.«2BKUB±tc«**ii 
tiT7^r< rWK^PfWIK: y- MWt««:»JW*X 

sjajiwauBMURSJttft-t-iiai:. wiriem 1 . 21s 

r?-r -f 7jJttSSrHi< 7*^ T < ^^Mflitcy-xS. 
\<YV 4 yZmf&t&Xmt . HE*/—*. KU-f 
L cy_ h 7 > * 7 MWWa^HJIS- 

[0050] *&mzto* m y- f e Tm=F<rm 
mxmx'ii . «er ? r- rmmsu/m 2 warn* m& 

L . Btrld^2Kft)K*-^i^'l-^^-^ ; l-'+ r, >» y^>7' 

■t h . *mniz& h yf)v y- h f e T%=r<vmk-n : £. 

E»2l«tilt:«iO'hSV^M^>-f-S:»lRUT h U > + 
<n&&J <H7 is \) 3 vWfct.X'&irz i o iz L , h P > 
^nmzn ft l fcXtl ? is V 3 'J 3 ^rlf 

i: LXMtRMtt?*is*riim&titM:Z-tt&JMt . 19 

[0051] *muz&& miy- nfe rsfcoi 
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